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New Insecticides
Toxicity, Hazards and Therapy
Charles G. Wilber, Ph.D.*
Table I
Acute Oral Toxicity of Various Insecticides
Table 2
~faximllm Safe and Minimum Toxic Oral Dose of
Insecticides
fective against fleas, lice, ticks, mange.
These compounds are effective insect-
killers; but they are also poisonous to
warm-blooded animals (Table 1).
Table 2 shows the maximum safe and
minimum toxic dose of several chlorinated
hydrocarbon insecticides for sheep and
calves. Casualties from this group of in-
secticides are usually seen in small ani-
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220-230
300
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Chick
Dog
Chick
Rabbit
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About 25 for nlost animals
Chick
Anilnal
Dose in mg/kg
Chemical Animal MSD MTD
Aldrin Sheep 10 15
BHC Sheep 10 25
Chlordane Sheep 50 100
DDT Calves 100 250
Toxaphene Sheep 10 25
Agent
Aldrin
Aldrin
Chlordane
DDT
DDT
Toxaphene
Dieldrin
*Charles G. Wilber, Ph.D is with the Experimental
Zr:ology Branch and Directorate of Medical Re-
search, U.S. Army Chemical Research and Develop-
ment Laboratories, Army Chemical Center, Mary-
land.
REPEATED news accounts of the poi-sOl~ing of small children and of pets
by insecticides indicate that there is still
a lack of information concerning the poi-
SOl~OUS l~ature of these l~ew, potent, eco-
nomically valuable compounds.
Modern insecticides are essentially of
two general kinds: chlorinated hydrocar-
bons and oganic phosphorus compounds.
An10ng the former are: chlordane, diel-
drin, aldrin, parachlorophenyl trichloro-
ethane (DDT), heptachlor, toxaphene,
benzene hexachloride (BHC, gammex-
ane). Lindane is 99 per cent pure BHC.
The compounds are all of veterinary
interest. Lindane is an effective agent
against ectoparasites. Toxaphene is a
general insecticide; its use in dairy barns
or on milking animals is not recom-
mended. Heptachlor is used to cOl~trol cot-
ton boll weevil; it is reported to cause
liver damage in mammals. Aldrin is a
general insecticide; it is too volatile to be
used widely; it is reported to be a liver
poison. Dieldrin is an effective general
insecticide. 'Chlordane is particularly ef-
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TEPP, on the other hand, hydrolyzes to re-
latively inocuous components in a few
hours. Parathion is one of the most toxic
of these insecticides (Table 4).
Table 4.
Relative Toxicities of Various Insecticides
Takin,g Parathion (==1) as Base.
(The larger the index the less toxicity)
The organic phosphorus insecticides are
insidious; they may gain entry into the
animal body by inhalation, through the
skin and through the eyes or by ingestion.
By all routes they are toxic. They exert
their poisOIling effect ill insects and in
warm-blooded animals by destroying the
enzyme, cholinesterase. Excess acetylcho-
line thell accumulates in the body, result-
ing in disorganization of the nervous sys-
tem.
Diagnosis depends on the observation
of characteristic signs and by estimation
of erythrocyte cholinesterase activity. The
signs of poisoning may be summarized as
follows:
1. Mu.scari.n,i.c effects; salivation,
sweating, bronchiolar constriction.
2. Nicotinic effects; peripheral mus-
cular tremors, heart block, blood
pressure effects.
3. Central nervous effects; convul-
sions, central depression of respir-
ation.
Death results from anoxia.
The level of cholinesterase activity of
the erythrocytes can be estimated rapidly
in the field with a simple color test using
bromthymol blue as an indicator.
The treatment of organic phosphate
poisoning ill aninlals, alld iI). man, can be
effective but must be instituted without
mals. For example, cats are very suscep-
tible to DDT. One should avoid the use
,of this insecticide on or aroulld cats.
The precise mechanism by which the
'chlorinated hydrocarbon insecticides exert
their toxic action in insects or in mam-
mals is unknown. It is assumed that some
enzyme system is disrupted. The nervous
effects observed are probably peripheral
in origin.
In addition to acute effects, the chlor-
inated hydrocarbons persist in body fat
and give rise to chronic poisonings. There
is evidence ,that fat animals are more re-
sistent to poisoning than are thin ones.
Ordinarily, one of the first signs of poi-
soning by agents in this group of com-
pounds is an increased activity and sensi-
tivity of the affected animal. Large ani-
mals show evidence of blindness. Anorexia
is a consistent feature. Toxic signs usually
become apparent within about four to
five hours after exposure.
Treatment depends on control of con-
vulsions by means of short acting barbitu-
rates, such as pentobarbitone. Prognosis
is good unless ventricular fibrillation oc-
curs. In small animals poisoned with
DDT, the first ten to eighteen hours after
initial signs appear is the critical period.
If the animal survives for the first 36
hours, it will, in all probability, recover
Complete recovery may take up to two
months. If the poison is ingested it should
be renloved by saline purges. All oily pur-
gative is contraindicated.
Commonly used organic phosphorus in-
secticides include: parathion, malathion,
tetraethyl pyrophosphate (TEPP), diazi-
non, chlorothion alld bayer compound.
The toxicity of some of these compounds
for cattle and sheep is shown in Table 3.
Table 3
Maximum Safe and Minimum Toxic Oral Dose of
Insecticides
Dose in mg/kg
Chemical Animal MSD MTD
Parathion Cattle 4
Parathion Sheep 10 20
Malathion Sheep 50 100
Diazinon Sheep 20 30
Chlorothion Calves 50 100
Parathion is a very stable compound; it
persists on plallts for weeks after spraying.
Aldrin
BHC
Dieldrin
Chlorothion
Diazinon
DDT
Chlordane
Aldrin
Dieldrin
Malathion
Diazinon
Methoxychlor
For Cattle
For Calves
2.5
2.5
2.5
12.5
2.5
25.0
2.5
0.6
1.3
2.5
0.1
62.5
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delay. The skin, if contaminated with in-
secticide, must be thoroughly cleaned with
copious amounts of water and soap if
available. Atropine sulfate should be ad-
ministered in large doses intramuscularly
or intravenously until signs of atropiniza-
tion are evident (dilated pupils, dry mu-
cous membranes, increased heart rate).
For a medium sized dog the initial dose of
atropine after poisoning, would be 2 mg
intravenously, followed by additional doses
as needed to produce atropinization. For
cattle, the initial dose should be 0.15mgjkg
intravenously. As an adjunct to atropine,
pyridine-2-aldoxime nlethiodide (2-PAM)
in a dose of 5 mg/kg body weight is most
effective. 2-PAM with atropine has been
shown effective therapy against several
hundred LD50's of organic phosphorus
compounds ill mammals. 2-PAM is also
effective prophylactically. In severe poi-
sonings, artificial respiration (with oxygen
if available) may be necessary.
All warm blooded animals, including
man, are susceptible to poisoning by this
group of compounds. Birds are particu-
larly sensitive; avian species in general
sho\v marked signs of demyelil~ationsafter
exposure to organic phosphorus com-
pounds.
The organic phosphorus, anticholineste-
rase, insecticides have important use in
the control of illsect pests; but they are
far from harmless chemicals. All warm
blooded animals can be poisoned fatally
by them. Men who use these agents
should wear iIPpervious protective cloth-
ing al~d a gas mask. At the end of each
vvork period they should wash down thor-
ougly with soap and water. Needless to
say all persons who use these agents
should have regular tests for level of red
blood cell cholinesterase activity.
Finally, brief mel~tion should be made
of organic thiocyanates which are often
used in cOITlbination with pyrethrin as
household sprays. They are contact poi-
sons which act on nerve ganglia of insects.
Lethane and thanlite are trivial names for
two of these insecticides. All are toxic to
mammals. The lethal dose falls between
0.4 al~d 2.0 gjkg. In warm blooded ani-
mals, the organic thiocyanates paralyze
the central nervous system. Signs of acute
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poisoning include depression, dyspnea,
cyanosis and convulsions. 'Chronic poison-
ing brings about hyperemia of internal
organs with edema and hemorrhage. There
is no specific therapy. Treatment, after
removal from source of poison, is sympto-
matic and supportive.
Selected References
1. Brown, R. V., Anne M. Kunkel, Lea M. Somerli:-
and J. H. Wills. 1957. Pyridine-2-aldoxime meth-
iodide in the treatment of sarin and tabun
poisoning, with notes on its pharmacology. J.
Pharmacol. Exp. Therapeutics. 120: 276-284.
2. Cox, D. H. and Bennie Ruth Baker. 1958. A.
diagnostic test for organic phosphate insecticidal
poisoning of cattle. J. Am. Vet. Med. Assn. 132:
385-387.
3. Gaines, T. B. 1960. The acute toxicity of pest.
icides to rats. Toxicol. Appl. Pharmacol. 2: 88-
99.
4. Garner, R. J. 1957. Veterinary Toxicology. Wil-
liams and Wilkins, Baltimore, Maryland, 415
pages.
5. Grob, D. 1950. Uses and hazards of the organic
phosphate anticholinesterase compounds. Ann.
lnst. Med. 32: 1229-1234.
6. Negherbon, W. O. 1959. Handbook of Toxic-
olo,gy, Volume III. Insecticides. Saunders. Phil-
adelphia, 860 pages.
7. Radeleff, R. D., G. T. Woodard, W. J. Nickerson,
and R. C. Bushland. 1955. The acute toxicity of
chlorinated hydrocarbon and orgnaic phosphorus
insecticides to livestock. U 0 S. Department Agric.
Tech. Bull. 1122. Washington, 46 pages.
-----1---.----
For those orphan pups; a combination
of two raw eggs to 8 oz. of cows milk is
recommended. Feed 2 oz. per pound of
body w~. per, day. It is increased by 1/3 oz.
per lb. for the second alld third weeks.
Law For The Veterinarian And Live-
stock Owner. This book brings together in
ready reference form and in a language
understandable to a layman the laws that
apply to the care, mallagement and control
of livestock. It has been written to enable
veterinarians and livestock owners to
know their legal rights and responsibilities.
This book covers a multitude of legal
questions that concern the veterinarian
and livestock owner.
Every practicing veterinarian and stu-
dent of veterinary medicine should find
this book a valuable addition to his library.
Law For The Veterinarian And Livestock
Owner
H. W. Hannah and D. F. Storm. 196 pages.
The Interstate Printers and Publishers, Inc.
Danville, Illnois. 1959. $6.00.
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